electron micmscopy, blocks of the embedded cells must be sampled at different levels. The amount of time for processing and difficulty in quantitation restrict the routine use of these methods. To overcome these probl&s, Kikkawa developed a stain for air dried smears of type 2 ceh by modlfymg the Papanicolaou stain (eg avoiding fixation in organic solvents and omitting the acid-alcohol wash during the staining s e q~e n c e ) .~ Lamellar bodies appear as dark blue inclusions by light microscopy. This method, however, requires dried smears and takes several hows to perform. We discovered that a fluorescent compound phosphine 3R9 causes the lamellar inclusions of unfixed type 2 cells in suspension to fluoresce intensely and pennits differentiation from other lung cell types.
Staining with phosphine 3R is simple and rapid and, therefore, can be used to monitor cell separation procedures dwing the course of an experiment.
A cautionary note should be added about identifying type 2 cells by light microscopy. During the develop ment of this method, we found that alveolar macrcF phages from newborn lambs and dog contained inclusions which could not be readily differentiated from those of type 2 cells by staining with phosphine 3R or the Papanicolaou technique. These particular macrophages also differed from those from adult animals in that they contained a greater content of disaturated phosphatidylcholine, possibly derived from ingested surface active material. Identification of type 2 cells by light microscopy, thus, requires c o n h a t i o n by electron microscopy in each species and in each pathologic or physie logic state. We first prepared mouse PSAM by the technique of King and Clementss using material obtained by lung mincing and saline lavage. We found that this material was similar in physical and chemical properties to that found in the dog ( Table 1) . Because the mouse PSAM contained an unusually high proportion of fully saturated phospholipid, we studied the metabolism of this lipid class as an index of PSAM synthesizing capacity.
The tumors were induced by injecting 1 mg/kg of urethane intraperioneally into young Swiss-Webster mice. Tumors began to appear after four to five months. They were easily separated from the underlying lung tissue. Tumors and lung tissue from tirne-matched normal mice who were injected with saline were minced and incubated in a standard medium containing 14C labelled palmitate. After one hour's incubation, the tissue was removed and homogenized in chloroform-methanol. Lipid* and phospholipid6 in the tissues were separated, and the fully saturated phosphatidyl choline fraction was isolated by mercuric acetate adduction.6 Protein7, phosphorus8 and 14C incorporation were measured by standard techniques.
Electron microscopy revealed that the tumors were composed of cells with the appearance of the type 2 alveolar pnewnonocyte. Lamellar inclusions were seen intra-and extra-cellularly ( Fig 1 ) .
In comparison to normal lung tissue, we found the tumors, on a weight basis, to have similar levels of phospholipid, and saturated phospholipid, and we found that they incorporated palmitate into these fractions with equal avidity. When the metabolism of these tumors is examined with respect to time, it is apparent that unlike the normal tissue, there is a marked increase in the relative amounts of total lipid, phospholipid and saturated phospholipid (Fig 2) . In this same interval of time, parallel increases are seen in the incorporation of into saturated phospholipid, expressed as counts/mg of saturated phospholipid or counts/gm of tissue. These parameters remain stable with time in the nonnal tissue.
WEEKS AFTER INJECTION
We are reluctant to accept the criterion of saturated phospholipid metabolism as the ultimate index for the presence of lung surfactant synthetic capacity.@ In the absence of a more dehitive marker, however, we feel that the presence of active incorporation of 14C palmitate into saturated phospholipid is a qualitative indication of surfactant synthesis. In this respect then, these tumors are functioning in an analogous fashion to what might be expected for type 2 cells. Our findings confirm the data of Snyder et all0 in this respect. DifFerences in the amounts of tracer incorporated into Merent fractions between our studies and theirs probably result from methodologic causes.
We are unable to explain the timedependent changes we found in the lipid metabolism of the tumors. It is conceivable that a factor (or factors) which normally controls the rate of saturated phospholipid synthesis is not acting in these adenomas. 
I
n order to both tolerate and utilize oxygen in the environment, animals had to develop defenses against the toxic products of aerobic metabolism. One such product is superoxide (0,-), produced by the univalent reduction of oxygen by many biologic reactions. Even low levels of this very reactive free radical are presumed to be inimical to the integrity of the living cell. The primary defense against superoxide appears to be an enzyme which catalyzes the reaction and which has been given the name superoxide dismutase (SOD) .I It is an enormously efficient catalyst which operates at rates approaching the theoretic limits of diffusion. The important role of this enzyme in protecting against the toxic effects of oxygen is suggested by the fact that it is ubiquitous among oxygen metabolizing cells and is lacking in obligate anaerobes.2 Exposure to high oxygen tensions leads to production of increased amounts of OI by some enzymatic reactions in ~i t r o ;~ a similar response may occur in lungs of animals. If this increase in superoxide production were enough to overwhelm the natural defense mechanisms of the cell it 'National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina.
would undoubtedly contribute to the development of oxygen toxicity.
It has been shown that large rats exposed to 100 percent oxygen almost all die within 72 hours. If rats are k t exposed to 85 percent oxygen for seven days they develop "tolerance" and can then survive in 100 percent oxygen for prolonged periods. It has been shown that at the same time tolerance develops, the activity of pulmonary SOD increases about 50 percent. The rate at which rats exposed to 85 percent oxygen acquire tolerance is parallel to the time course for increased SOD activity. The rate at which tolerance is lost when these rats are returned to air correlates closely with the decline of SOD activity to normal levels. ' Two structurally different forms of SOD exist: the mitochondrial and the cytosol forms.5 While the cytosol SOD is present in the largest amounts, either one or both of these enzymes could be responsible for the change in SOD activity in lungs of oxygen exposed rats. Also, the change in SOD activity could have been due to the presence of increased amounts of the enzyme or to an enhanced specific activity.
To study these questions, the cytosol SOD was purified from rat liver and rabbit antisera specific for rat cytosol SOD was prepared. Rats weighing 300 gm were exposed to 85 percent oxygen and antibody titrations were performed on the supernatant fraction of lung homogenates. The end point of the titrations was determined by electrophoresis on agarose gels which were then stained for SOD with nitroblue tetra-
